What is claimed is : 

1. Optical amplifier equipment that amplifies 
optical data signals in a Eiber-optic communications link 
that has at least one span ©f transmission fiber for 
carrying the optical data signals, comprising: 

a Raman pump tnat produces Raman pump light 
that creates Raman gain for th^ optical data signals in the 
span of transmission fiber; 

at least one optical monitor that measures 
backseat tered Raman pump light fr^pm the span of 
transmission fiber; and 

a control unit thatVuses the Raman pump and 
the optical monitor to perform optical time domain 
ref lectometry measurements on the transmission fiber. 

2. The optical amplifier equipment defined in 
claim 1 wherein the Raman pump comprises a plurality of 
laser diodes operating at different pump wavelengths. 

3. The optical amplifier equipment defined in 
claim 1 wherein the control unit is configured to modulate 
the Raman pump light to produce a series of pulses having 
pulse widths in the range of 1V200 ns . 

4. The optical amplifier equipment defined in 
claim 1 wherein the Raman pump produces Raman pump light at 
first and second wavelengths and vmerein the control unit 
is configured to modulate the Ramara pump light at the 
second wavelength to produce a series of pulses and is 
configured to modulate the Raman pum® light at the first 
wavelength to produce changes in the Kaman gain of the span 
while the series of pulses are used iri performing optical 



time domain ref lectometry 
fiber . 



5. The optical amplifier equipment defined in 
claim 1 wherein the control unit is configured to use the 
Raman pump and optical moniton to gather information on the 
Raman gain coefficient of the transmission fiber. 

6. The optical amplifier equipment defined in 
claim 1 wherein the control unit! is configured to control 
the operation of pumps for an erMum-doped fiber coil. 

7. The optical amplifier equipment defined in 
claim 1 further comprising a wavelength-division- 
multiplexing coupler that separates the backscattered Raman 
pump light from the optical data slignals being amplified on 
the span. FT 

8. The optical amplifier equipment defined in 
claim 1 further comprising a wavelength-division- 
multiplexing coupler that is coupled to the span of 
transmission fiber and that separates the backscattered 
Raman pump light from the optical daia signals being 
amplified on the span and that direcus the Raman pump light 
into the span of transmission fiber. 1 

9. The optical amplifier equipment defined in 
claim 1 further comprising: S 

a circulator that direct© the Raman pump 
light into the span of transmission fiber; and 

a wavelength-division-muitiplexing coupler 
that is coupled to the fiber and that separates 
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backscattered Raman pump VLight from the optical data 
signals being amplified oA the span and directs the 
separated backscattered Raman pump light to the monitor. 

10. The optical Amplifier equipment defined in 
claim 1 further comprising: 

a wavelength-fclivision-multiplexing coupler 
that is coupled to the fiberland that separates the 
backscattered Raman pump light from the optical data 
signals being amplified on tnAspan; and 

a circulator that directs the Raman pump 
light into the wavelength-division-multiplexing coupler, 
wherein the wavelength-division-multiplexing coupler 
directs the Raman pump light into the span of transmission 
fiber and wherein the circulator directs the backscattered 
Raman pump light from the waveiength-division-multiplexing 
coupler towards the optical moriltor. 

11. The optical amplifier equipment defined in 
claim 1 wherein the optical monitor comprises a first 
optical monitor that measures a first wavelength of the 
backscattered Raman pump light ana. wherein the optical 
amplifier equipment further comprises a second optical 
monitor that measures a second wa\relength of the 
backscattered Raman pump light tham is different than the 
first wavelength of backscattered Raman pump light. 



12. The optical amplifier equipment defined in 
claim 1 wherein the optical m&nitor comprises a first 
optical monitor that measures \ first wavelength of the 
backscattered Raman pump light A wherein the optical 
amplifier equipment further comprises a second optical 
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monitor that measures\a second wavelength of the 
backscattered Raman pump light, and wherein the optical 
amplifier equipment funther comprises a wavelength- 
division-multiplexing coupler that separates the 
backscattered Raman pumpYLight by wavelength and directs 
the separated backscattered Raman pump light to the first 
and second optical monitorV respectively. 

13. Optical anplifier equipment for amplifying 
optical data signals in al fiber-optic communications link 
that has at least one span of transmission fiber for 
carrying the optical data Isignals, comprising: 

a Raman pum® for producing Raman pump light 
to create Raman gain for tlie optical data signals in the 
span of transmission f iber, \ wherein the Raman pump light 
and the optical data signals propagate in opposite 
directions in the span of transmission fiber; 

at least one ceggical monitor; and 
a control unitithat uses the Raman pump to 
provide modulated Raman pump Mght to the span of 
transmission fiber and the uses the optical monitor to 
measure corresponding backseat tiered Raman pump light from 
the span of transmission fiber. \ 

14. The optical amplifier equipment defined in 
claim 13 wherein the control unitVis configured to modulat 
the Raman pump light during a setilp procedure in which the 
span of transmission fiber is being characterized. 

15. The optical amplifier equipment defined in 
claim 13 wherein the control urmt is configured to modulat 
the Raman pump light during use \f the optical data signal 
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to carry normal data traffic on the span of transmission 
fiber. \ 

16. The opticalXamplif ier equipment defined in 
claim 13 wherein the Raman g>ump produces pump light at a 
first wavelength and a second wavelength and wherein the 
optical monitor comprises first and second optical monitors 
for measuring the backscattereu Raman pump light from the 
span of transmission fiber at uhe first and second 
wavelengths, respectively. \ 

17. The optical amplifier equipment defined in 
claim 13 wherein the Raman pump produces pump light at a 
first wavelength and a second wavelength and wherein the 
optical monitor comprises first and\ second optical monitors 
for measuring the backscattered Ramajp pump light from the 
span of transmission fiber at the fisst and second 
wavelengths, respectively and whereinl the control unit 
modulates the first wavelength to prodjuce a series of 
pulses that are each 1-500 ns in duration and that have a 
frequency of less than 5 kHz. X 

18. The opticalXamplif ier equipment defined in 
claim 13 wherein the contrcfcL unit is configured to use the 
Raman pump and optical monitor to perform optical time 
domain ref lectometry measurements on the span of 
transmission fiber . yj 

19. The optical amplifier equipment defined in 
claim 13 wherein the control uAit is configured to use the 
Raman pump and optical monitor mo locate fiber cuts in the 
span. X 
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20. The optical\ amplifier equipment defined in 
claim 13 wherein the control unit is configured to use the 
Raman pump and optical monitapr to determine which types of 
fiber are located in the spam of transmission fiber. 

21. The optical amplifier equipment defined in 
claim 13 wherein the control unit is configured to use the 
Raman pump and optical monitor \to gather Raman gain 
coefficient information on the span of transmission fiber. 

22. The optical amplifier equipment defined in 
C3 claim 13 wherein the control unitl is configured to use the 
fQ Raman pump and optical monitor to\determine when to reduce 
*J the power of the Raman pump to an £ye safe level 

ru 

I p| 23. The optical amplifier equipment defined in 

claim 13 wherein the control unit is^ configured to provide 
Lf| information on the measured corresponding backscattered 
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